Application No. 1 0/8 1 2,947 

Reply to the Advisory Action dated June 28, 2007 and the Office Action of April 4, 2007 

IN THE CLAIMS 
Please amend the claims as follows: 

Claim 1 (Currently Amended): A nitride-based compound semiconductor electron 
device comprising: 

a substrate; and 

a semiconductor layer structure including a buffer layer structure, a channel layer and 
a donor layer, that are consecutively formed in this order on said substrate, whereim 

said buffer layer structure includes: at least one first buffer layer comprising as a main 
component thereof a compound semiconductor expressed by the general formula of 
AlxInyGai-x-yAsuPyNi-u-v (where 0< x< 1, 0< y< 1, x+y< 1, 0< u<l, 0< v<l, and u+v<l); and 
at least one second buffer layer comprising as a main component thereof a compoimd 
semiconductor expressed by the general formula of AlalnbGai-a-bAscPdNi-c-d (where 0< a^ 1, 
0< b< 1, a+b< 1, 0< c<l, 0< d<l, and c+d<l), wherein said first buffer layer and said second 
buffer layer have different bandgap energies, and have two-dimensional electron gas density 
or densities therein not greater than 5x10^^ cm'^[[,]]i and 

said first and second buffer lavers comprising one of Mg, Be, Zn, and C in an amount 
of not less than 1x10^^ cm'*^ and not greater than 1x10^^ cm'^:and 

said first buffer laver having a thickness of not less than 0.5 nm and not greater than 
20 imi, and said second buffer laver has a thickness of not less than 0.5 nm and not greater 
than 20 nm . 

Claim 2 (Canceled). 
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Claim 3 (Currently Amended): The semiconductor electron device according to claim 
[[2]] 1, w^herein said s e cond buffer lay e r has a bandgap en e rgy gr e ater than a bandgap e nergy 
of said first buffer lay e r and has an Al composition not loss than 0.5 and a thiclcn e sG not l e ss 
than 1 rmi and nor g roator than 10 imi first buffer layer has an Al composition of and said 
second buffer layer has an Al composition not less than (x+0.5V 

Claim 4 (Currently Amended): The semiconductor electron device according to 
claim [[2]] i, wherein said first and second buffer layers compris e on e of Mg, B e , Zn, and C 
in an amount of not l e ss than IxlO^ -^a" ^ and not gr e ater than IxlO^ -em"^ buffer layer 
structure includes a plurality of first buffer layers and a plurality of said second buffer layers, 
which are altematively laid one on another . 

Claim 5 (Currently Amended): A nitride-based compoimd semiconductor electron 
device comprising: 

a substrate: and 

a semiconductor layer structure including a buffer layer structure, a channel layer and 
a donor layer, that are consecutively formed in this order on said substrate, wherein: 

said buffer layer structure includes: at least one first buffer layer comprising as a main 
component thereof a compound semiconductor expressed by the general formula of 
AlvInyGai,v,vAs„Pv Ni-n-v (where 0< x< L 0< v< L x+y< 1, 0< u<K 0< v<L and u+y<n: and 
at least one second buffer layer comprising as a main component thereof a compoimd 
semiconductor expressed by the general formula of AL LihGaua-hAsoPH Nur-n (where 0< a< 1, 
0< b< 1, a+b< L 0< c<L 0< d<L and c+d<n. 
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said first buffer layer and said second buffer layer having different bandgap energies 
and having two-dimensional electron gas density or densities therein not greater than 5x10^^ 
cm"^: 

said first buffer layer having a thickness of not less than 0.5 nm and not greater than 
20 nm, and said second buffer layer having a thickness of not less than 0.5 nm and not greater 
than 20 nm: an d Th e se miconductor e l e ctron d e vioo according to claim 2, having 

said semiconductor electron device operates at an operating current of not less than 1 
ampere or an operating voltage of not less than 100 volts. 

Claim 6 (Currently Amended): The semiconductor electron device according to claim 
[[!]] 5, wherein said buffer layer structure includes a plurality of said first buffer layers and a 
plurality of said second buffer layers, which are altemately laid one on another. 

Claim 7 (Currently Amended): A nitride-based compound semiconductor electron 
device comprising: 

a substrate: and 

a semiconductor layer structure including a buffer layer structure, a channel layer and 
a donor layer, that are consecutively formed in this order on said substrate, wherein: 

said buffer layer structure includes: at least one first buffer layer comprising as a main 
component thereof a compound semiconductor expressed by the general formula of 
AlvInvGai-^-vA s„Pv Ni-„.v (where 0< x< 1, 0< y< L x+y< L 0< u<L 0< y<l. and u+v<n: and 
at least one second buffer layer comprising as a main component thereof a compound 
semiconductor expressed by the general formula of AULihGa i-g-hAsrP riNi-r-H (where 0< a< 1, 
0< b< L a+b< 1, 0< c<L 0< d<L and c+d<n. 
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said first buffer layer and said second buffer layer have different bandgap energies, 
and have two-dimensional electron gas density or densities therein not greater than 5x10^^ 
cm"^: Th e semiconductor olootron dovico according to claim 6, wh e rein e ach of 

said first buffer layers has a thickness of not less than 0.5 nm and not greater than 20 
nm, and each of said second buffer layers has a thickness of not less than 0.5 nm and not 
greater than 20 n m: and 

said first and second buffer layers comprise one of Mg, Be, Zn, and C in an amount of 
not less than 1x10^^ cm'^ and not greater than 1x10^^ cm"^ . 

Claim 8 (Currently Amended): The semiconductor electron device according to claim 
6, wherein e ach of said s e cond buff e r layers has a bandgap e n e rgy gr e at e r than a bandgap 
e n e rgy of e ach of said first buffer layer [[and]] has an Al composition not loss than 0,5 and a 
thiclmoss not loss than 1 nm and nor groator than 10 nm of x. and said second buffer layer has 
an Al composition not less than (x+0.5V 

Claim 9 (Currently Amended): The semiconductor electron device according to claim 
[[6]] 7, wherein each of said first and s e cond buffer layers compris e s on e of Mg, B e , Zn and 
C in an amount of not l e ss than IxlO^ -em" ^ and not gr e ater than IxlO ^-em'^ said buffer layer 
structure includes a plurality of first buffer layers and a plurality of said second buffer layers, 
which are alternatively laid one on another . 

Claim 10 (Currently Amended): A nitride-based compound semiconductor electron 
device comprising: 

a substrate: and 
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a semiconductor layer structure including a buffer layer structure, a channel layer and 
a donor layer, that are consecutively formed in this order on said substrate, wherein: 

said buffer layer structure includes: at least one first buffer layer comprising as a main 
component thereof a compound semiconductor expressed by the general formula of 
AUInvGai-v,v AsMPv Ni,„,v (where 0< x< L 0< y< L x+y< L 0< u<L 0< y<L and u+v<n: and 
at least one second buffer layer comprising as a main component thereof a compound 
semiconductor expressed by the general formula of AUhihGai-fl-hAsr Pr iNi-r^ (where 0< a< L 
0< b< L a+b< L 0< c<h 0< d<I, and c+d<n, 

said first buffer layer and said second buffer layer haye different bandgap energies, 
and haye two-dimensional electron gas density or densities therein not greater than 5x10^^ 
cm'^: 

said buffer layer structure includes a plurality of said first buffer layers and a plurality 
of said second buffer layers, which are alternately laid one on another; and 

The said semiconductor electron device according to claim 6, having operates at an 
operating current of not less than 1 ampere or an operating voltage of not less than 100 volts. 

Claim 1 1 (New): The semiconductor electron device according to claim 10, wherein 
said first buffer layer has an Al composition of x, and said second buffer layer has an Al 
composition not less than (x+0.5). 

Claim 12 (New): The semiconductor electron device according to claim 10, wherein 
said buffer layer structure includes a plurality of said first buffer layers and a plurality of said 
second buffer layers, which are alternately laid one on another. 
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Claim 13 (New): The semiconductor electron device according to claim 5, wherein 
said buffer layer structxire includes a plurality of said first buffer layers and a plurality of said 
second buffer layers, which are altemately laid one on another. 
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